Data envelopment analysis (DEA) is a non-parametric approach for measuring the efficiency of decision making units (DMUs) that use multiple inputs in order to produce multiple outputs. In most real applications, DMUs have a two-stage network process which can be used for management of organizations such as hospitals, insurance companies, banks, and etc. The data are crisp in the standard DEA model whereas there are many problems in the real life that data may be uncertain. Thus, in this paper, we propose a model to estimate the efficiency of DMUs with a two-stage structure and the inputs and outputs of DMUs are fuzzy data. Also, DEA can be used to allocate resources; therefore, we propose a new method to allocate resources for DMUs with a two-stage structure and fuzzy data. The main aim of this allocation is preserving the efficiency score of DMUs. We illustrate the applicability of models by using a numerical example.
International Scientific Publications and Consulting Services model to the complex network structures. By using a two-stage network DEA model, 55 US banks has been evaluated (Seiford and Zhu [9] ). Resource allocation has been an important topic for managers and researchers. It refers to the limitation of the resource. In the real world, the resource is always limited, so how to allocate resource is a arguable subject. Recently, resource allocation has been studied by data envelopment analysis (DEA). The researchers allocate resource in two cases; in the first case, they allocate resources so that the efficiency of DMUs after allocation does not change [10] [11] [12] [13] whereas, in the second case, the efficiency of DMUs after allocation will be improved [11, [14] [15] [16] . Amireimoori and Mohaghegh Tabar [17] proposed a DEA-based model for resource allocation and target setting. In their model, the efficiency of DMUs after allocation was improved, but their method has some problems therefore Hosseinzadeh lotfi et al. [18] proposed new method according to common set of weights model to improve their method. Beasley proposed a model for a resource allocation such that the total efficiency of all DMUs be maximized [19] . Gholami and Ghelej Beigi [20] proposed resource allocation model for DMUs with integer data. Furthermore, other researchers also proposed some DEA models for resource allocation (Golany et al. [19] , Korhonen and Syrjanen [11] , and Hadi-Vencheh et al. [13, 21] ). The data are crisp in the standard DEA model whereas there are many problems in the real life that data may be uncertain. Uncertain or imprecise data can be illustrated by fuzzy numbers. Therefore, evaluation of DMUs with fuzzy input and output data is arguable. Several researchers try to deal with fuzzy input and output data in DEA. For example, Triantis and Girod [22] proposed an approach by converting fuzzy input and output data into crisp data. Guoand Tanaka [23] suggested a fuzzy CCR model with fuzzy constraints, whereby, according to the rule of fuzzy numbers, fuzzy constraints are transformed into crisp constraints. Later, by the same idea a fuzzy BCC model has been suggested by León et al. [24] . Entani et al. [25] , Wang et al. [26] and Kao and Liu [27] [28] [29] using a-level sets to convert fuzzy input and output data into intervals. In this paper, first we propose a model to estimate the efficiency score of DMUs with two-stage structure and fuzzy data. Then we suggest a new method to allocate resources to the DMUs. Our aim is preserving the efficiency score of DMUs after allocation. This paper is organized as follows: In Section 2, we reviewed a two-stage model and in Section 3, we propose a model to estimate the efficiency score of two-stage systems with fuzzy data. Section 4 presents the proposed method for resource allocation of two-stage structure. Numerical example is used to illustrate the applicability of the proposed model in Section 5. The conclusion is in the section 6 of this paper.
TWO-STAGE MODEL
The general two-stage system constructed with two sub-DMUs. In this paper we consider the two-stage system with the structure that illustrated by Fig 1; Where X, Y and Z are the inputs and outputs and the connection of the DMU, respectively. The input of DMU is consumed by the first sub-DMU and the products of the first sub-DMU are consumed by the second sub-DMU; the output of second sub-DMU is the output of system. Chen et al. [30] , proposed the following model to obtain the overall efficiency score of system: max . . , 
TWO-STAGE MODEL WITH FUZZY DATA
Suppose that, there are n two-stage structures DMUs to be evaluated, each using m inputs to produce s outputs. Without loss of generality, let triangular fuzzy numbers 
The following model obtains the triangular fuzzy overall efficiency score of DMUs in output oriented. 
. 
.
Model (3.5) is a linear programming so it is easy to solve it and this model obtain the efficiency score of DMUs as triangular fuzzy numbers
Resource allocations
Sometimes a manager wants to allocate additional resources to the inputs of the DMUs in order to preserve the efficiency score of DMUs. Therefore, we propose a new fuzzy network DEA model for allocating resources in this section. 
as the fuzzy resources that allocate to DMU j . Where
must be hold. Therefore, based on the above concept we create the following model to allocate resource fairly: 
Equation ( Model (4.9) finds fuzzy resource
for each DMU so that the efficiency of DMUs preserved after allocating resource.
Numerical example
Suppose that we have 10 DMUs with one input ( , , )
. Table 1 presents the data of DMUs. We use the proposed model (3.5) to obtain the efficiency scores of DMUs. The last coloumn of Table 1 shows the fuzzy efficiency score of DMUs. The last row of table (2) shows that the summation of resources allocate to DMUs is (20, 30, 40) . The last column of table (2) indicates that the efficiency of DMUs after allocate new resource preserved.
Conclusion
Resource allocation is one of the interesting topics in DEA. In some real applications, the DMUs have inner connection and sub-DMUs therefore we considered DMUs with two sub-DMUs and connection between them, also the data of DMUs always not crisp so we considered the DMUs with two-stage structure and fuzzy inputs and outputs. In fact we introduced a model to estimate the fuzzy efficiency score of DMUs with two-stage structure and fuzzy data. Then we introduced a model to obtain the optimal resource allocation where the efficiency of DMUs preserved. Finding resource allocation methods for other structures of the networks and data is another topic that we can suggest as further research.
